Abstract. We consider certain linear operators associated with gamma function in polynomial weighted spaces of functions of one variable and study approximation properties of these operators, including theorems on the degree of approximation.
INTRODUCTION
In [11] Lupas and Müller introduced the sequence of linear positive operators fG n g defined by
which is called gamma operator, where g n .x; u/ D x nC1 nŠ e xu u n , x 2 R C WD .0; 1/. Approximation problems for G n in some function spaces were examined in many papers, for example in [1, 11, 13, 15] .
The above operators were modified by several authors (e.g. [3, 4, 12] ) which showed that new operators have similar approximation properties to G n (see [2, 5, [8] [9] [10] 14] ).
The approximation of functions by gamma type operators
in polynomial weighted spaces C p were studied by Karsli [6] . The space C p , p 2 N 0 WD N [ f0g, is associated with the weight function and consists of all real-valued functions f for which f w p is uniformly continuous and bounded on R 0 D OE0; 1/. The norm on C p is defined by
We shall use the modulus of continuity of f 2 C p ,
and the modulus of smoothness of f 2 C p ,
In [6] , it was showed that L n defines a positive linear operator C p ! C p . For f 2 C p , p 2 N 0 and x 2 .0; 1/, it was proved that
where M p is a positive constant. From (1.2) we conclude that if f 2 C p , p 2 N 0 , then
Thus the question arises, whether the rate of approximation given in the paper [6] cannot be improved. In connection with this question we propose a new family of linear operators. The method was inspired by Kirov [7] .
Let D p , p 2 N, be the set of all real-valued continuous functions f on R C , such that 
Throughout this paper we shall denote by M˛;ˇpositive constants depending only on indicated parameters˛;ˇ, and point out that they are not the same at each occurrence.
AUXILIARY RESULTS
In this section we give some preliminary results which will be used in the rest part of this paper.
In the sequel the following functions will be meaningful:
Using the definition (1.3) and the equality
we can prove the following lemma.
In [4] the author obtained the following result.
Lemma 2 ([4]
). For any m 2 N 0 , m Ä n C 2, we have
and there exists a positive constant M m , m 2 N 0 , such that
where OEa denotes the integral part of a.
Proof. For p D 0 the inequality (2.4) is obvious. Let p 2 N. Using (2.2) we obtain
which gives the assertion.
Similarly we can prove 
for all f 2 D p and n 2 N. Formulas (1.3) and (2.6) show that A n .f I p/ is well-defined on the space D p , p 2 N.
From this, using the elementary inequality
we obtain
x; t 2 R C , k D 0; 1; 2; : : : ; p. By linearity of A n we have
Thus, using (2.4) and (2.5) we conclude that
which gives the result.
MAIN RESULTS
In this section we give theorems on the degree of approximation of the function f 2 D p , p 2 N, by the operators A n .f I p/. Theorem 1. Fix p 2 N 0 . Then there exists a positive constant M p such that, for every f 2 D 2pC1 , we have
Observe that we can write
Using (2.1) and (1.3), we obtain
By our assumption we have
Moreover, by the Cauchy-Schwarz inequality and using (2.3), we get
Combining (3.2) with (3.1) we immediately conclude
for n 2 N and p 2 N 0 . The theorem is proved. 
Similarly as in the proof of Theorem 1, we can write
From this, by our assumption and using (2.3), we obtain Remark 1. Corollary 1 shows that the operators A n , n 2 N, give a better order of approximation of functions f 2 D p , p 2 N, than L n .
